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CONTRIBUTIONS TO ECONOMIC GEOLOGY, 1921. 


PART II. MINERAL FUELS. 


U 


Davi» WHITE and M. К. CAMPBELL, Geologists in charge. 


INTRODUCTION. 


The Survey’s “ Contributions to economic geology ” have been pub- 
lished annually since 1902. In 1906 the increase in the number of 
papers coming under this classification made it necessary to divide 
the contributions into two parts, one including papers on metals and 
nonmetals except fuels and the other including papers on mineral 
fuels. In 1915 the year included in the title was changed from the 
year in which the field work reported in these papers was done to 
the year of publication, and in consequence there was no volume 
entitled “Contributions to economic geology, 1914.” The subjoined 
table gives a summary of these bulletins. 


United States Geological Survey “ Contributions to economic geology.” 


Date of : Date of А 
Date in title. publica- | Bulletin Date in title. publica- PRG 
tion.a & tion.a 95 
ВАЮЕ нше eere Sc зә» OD 1903 213 || 1913, Du A 1915 580 
Ls a= a 1904 225 AT 1915 581 
1904. AA 1905 260 || 1915, Dart (hose 1916 620 
OU. ou ss 1906 285 Part I1.. 1916 621 
1906, Part I 1907 315 || 1916, Part I... 1917 640 
Par 1907 316 Part II.. 1917 641 
1907, Part I 1908 340 || 1917, Part I... 1918 660 
Par 1909 341 Part II.. 1918 661 
1908, Part I 1909 380 || 1918, Part I... 1919 690 
PartI 1910 381 Part IL.. 1919 691 
1909, Part I. 1910 430 || 1919, г des 1920 710 
Part II. 1911 431 tII.. 1920 711 
1910, pen i 1911 470 || 1920, Part E 1921 715 
п 1912 471 art II 1921 716 
1911, Part T. 1913 530 || 1921, Part iE 1922 725 
Part II 1913 581 Part II 1922 726 
1912, Part I.. 1914 540 
Part ise 1914 541 


" ооа es DI (er ssa хан Бшш with Bulletin 285, the papers have been 
As a subtitle indicates, most of the papers in these volumes are 
of three classes—(1) short papers describing as thoroughly as con- 
ditions will permit areas or deposits on which no other report is 
26801°—22——2 Ix 
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likely to be prepared; (2) brief notes on mining districts or eco- 
nomic deposits whose examination has been merely incidental to 
other work; and (8) preliminary reports on economic investigations 
the results of which are to be published later in more detailed form. 

Although these papers set forth mainly the practical results of 
economic investigations they include brief theoretical discussions and 
summary statements of conclusions if these appear to require prompt 
publication. 


] 
) 


es Ванны 1 


INDEX. 


A. 

Page. 

Abo sandstone, distribution of, in 
New Mexico --------- 181 

Abo siding, N. Mex., formations 
penetrated at_----- 219-220 
Acknowledgments for aid--------- 3, 42, 
89, 110, 278 

Alamogordo, N. Mex., materials pen- 
etrated near------- 221—228 

Alamosa Creek, N. Mex., map show- 

ing structure in valley 
БАЛ хими ДИЕ 266 

Animas Mountains, N. Mex, fea- 
tires ODA Eo Н 275 

Antelope Spring, Ariz., anticline 
AX 107 

Armijo, N. Mex., material pene- 
TES toda tono os==== 265 

Arroyo Chupadero, N. Mex., features 
of basin О — ten 239 

Atarque, N. Mex., Navajo and Da- 

kota sandstones at, 
plate showing ------- 196 
uplift at, plate showing------- 254 


p. 


Badlands in the Fort Berthold 
Indian Reservation, N. 

Dak., distribution of. 111—112 

plates showine ie eer n 113 
Bassler, Harvey, and Reeside, John 
B., jr., Oil prospects 
in Washington County, 

Байа RS 87-107 


Bauer, Clyde Max, work of. 110 

and Herald, Frank A., Lignite 

in the western part of 

the Fort Berthold In- 

dian Reservation south 

of Missouri River, N. 
pates Hupe, sm 109-172 

Beck grant, N. Mex., record of bor- 
neon ЭР ЕЕ 198 

Becker, N. Mex., materials pene- 
rated ta == tots 221 

Belt well, near Dayton, N. Mex., 
gas and oil from_____ 211 

‚Big‘ Hatchet Mountains, N. Mex., 
fen bures Ob > 274 

Black Rock Canyon, Ariz., section 
EA A 91 
Showings of oil ів = 104-105 


Page, 

Black Rock Mountains, Ariz., domes 
Lh E e cer 104 

Bliss sandstone, San Andres Moun- 

tains, N, Mex., plate 
showing ehe 188 

Bloomington dome, Utah, descrip- 
tlon Of << pe -- а 102—103 

favorable locality for drilling 
ОЛ so eae eee 107 

Bluewater Canyon, N. Mex., plate 
showing.-.—.—-z:-----6 188 

Bluewater Falls, N. Mex., Dakota 

sandstone at, plate 
ROWING = ae 196 

Bluewater station, N. Mex., record 
of boring аб с=с 255 

Bodega, N. Mex., materials репе- 
trated ал sebe 221 
Bonino Ө, An work Of ss et 110 

Boulders, glacial, in N, Dak., plates 
Showine ===> +6 7,141 
* Breaks," occurrence of... 111 

of the Little Missouri, near 

Hans Creek, N. Dak., 
plate showing________ 142, 

Brown oil well, near Dayton, N. 
Mex yield Ol un en 211 

Buchanan, N. Mex., formations 
penetrated south of... 199 
Bunn, Prank, work oL... 3 

Buttes in. North Dakota, plates 
SHOWING es, 160 

in Squaw “Creek valley, N. 
Dak., plate showing-- 161 

on Hans Creek, N. Dak., plate 
SHOWING. 2 энэлэн 140 

C. 

Caddo oil sand, features of ,in the 
Cement oil field, Okla_ 72 

Caddo Petroleum Co., analysis of oil 
produced: by SE u 74 

Campbell, M. R., acknowledgment 
Ооа: аваа 8,110 

Cannonball marine member of the 

Lance formation, in 

North Dakota, features 
[PT 5-6, 7, 8-10 

on Heart River, N. Dak., plate 
Showing. merce Т 

Carrizalillo Hills, N. Mex., features 
E TET 278 

Carrizozo, N, Mex., materials репе- 
trated: at. o. 5 228-229 


Page. 
Carlsbad, N. Mex., formations pene- 
trated south of------ 216 
record of boring near___---- 213-214 
Carter Oil Co., records of borings 
made Dyas aes 261, 262 
Carthage, N. Mex., structure north 
OLLE 234-237 
Cedar Grove Mountains, N. Mex., 
featuressot 2 20 273 
Cement anticline, Okla., description 
у эл слезы са са ut ee 68—65 
Cement area, Okla., topography of__ 48—44 
Cement dome, Okla., description of_ 64 
Cement oil field, Okla., development 
ОК teria, Ес eee 22222 71-76 
development of, future direction 
A i с 75-76 
aramage ofa. e Zee 44 
ӨЛ Ой екта а SD 
geography of_ 
POOLS VR Oss ean eses 
KEVATOCK ЕЕ tees en 62-63 
logs of wells in, plate showing_ 102 
new oil sands in, probability of 
> ПИН Айс n 72-73 
oll-trom, grader ofen neo 74-75 
possibility of oil beyond the 
1110105/:02:522:55-22-225 76 
prodwetion гош ЗЕЕ ee 78 
reasons for investigation--_--_- 41 
Soll апа climate of 5ЕЕ ——— 44 
statistics of wells 10--------- 77-79 
Structural map зо 22 In pocket. 


topography of, partly deter- 
mined by structure... 69-71 
towns and roads in 44-45 


unexposed rocks in 56-57 
Cerrillos Basin, N. Mex., Dakota 
sandstone in, plate 
showing... Umm 220 
Кың т Of. 216-217 
Cerrillos del Coyote, N. Mex., struc- 
ture south of___--_ 234-237 
Chama Basin, N. Mex., stratigraphy 
СУ): age apa en 244. 
structure of. —————- 242-243, 244-245 
Chapelle, N. Mex., record of boring 
ab е жы c шшк 205 
Chaves County, N. Mex., borings in 
Progress TAn oc 216 
stratigraphy and structure 
Of--4 baee 222 210-216 
Chupadera formation, nature of, in 
New Мехїсо-------- 181-182 
Chupadera Mesa, N. Mex., plate 
руз шест эрш 220 


stratigraphy and structure of- 221-223 
Cibola Cone syncline and fault, N. 


Mex., features 0Ё-..--- 237 

Лаври калеа: Ss Sete cs 47 
Coal; analyses! OPET эш 17-20 
heating уалпе оа ы. o tocino 21-23 


Cobb syncline, Okla., description of. 66-68 
Color, changes in, produced by as- 
cending solutions______ 


INDEX. 


Page. 
Columbus, N. Mex., material pene- 
trated, near > 2-5 212 
Comanche limestones and sandstones, 
distribution of, in New 
Mexico 2 er SR REN 185 
Concretions, log-form, in the Fort 
Union formation, plate 


showing ee 140 
Cooks Range, N. Mex., features of_- 270 
Coyote Butte, N. Mex., plate show- 

l1Dg аа ee 188 
Crown Butte, near New Salem, N. 

Гак., plate showing--- 26 
Crown Point, N. Mex., log of boring 

northwest of---__-- 251-252 
Cutter, N. Mex., materials pene- 

trated scuth of__----- 232 


Cyril gypsum, member of the Greer 
formation, effects of 
erosion on, plates 
showing 483-222 48, 49 

features. ot er ee 48-50 

Cyril syncline, Okla., description of...65—66 


D. 

Dakota Products Co., lignite min- 
ing byc---- 12, 20, 23, 85-36 
mine of, plate showing-------- 26 

Dakota sandstone, at Atarque, N. 
Mex., plate showing_- 196 

at Bluewater Falls, N. Mex., 
plate showing______-- 196 

in Cerrillos Basin, N. Mex., plate 
gShowlng--—--—-.——- 25 220 

occurrence of, in Union and 
Mora counties, N. Mex.- 185 


Darton, N. H., Geologic structure of 
parts of New Мехїсо. 178—275 
Daw-Bell Development Co., log of 


Well, 01 -ггэ2611253-235556: 80 
Dayton, N. Mex., oil wells near_____ 211 
Dayton Petroleum Co., record of 

bormepyzs se e 214 
Meany и. Wo analysis Буе == 75 
Defiance siding, N. Mex., record of 

БОХ 16 :581025-2:2/256::232-2205 261 
Deming, N. Mex., materials pene- 

trated теат == “| 272 


Dips mistaken for structural dips___ 52-53 
Dog Canyon station, N. Mex., mate- 


rials penetrated near__ 227 
Dumble, E. T., and Cummins, W. F., 
cited--— 7 279 
E. 


TION OT oe ae 112 
Haton grant, N. Mex., record of bor- 

IND On PRA 203-204 
Eddy County, N. Mex., borings in 

progress-cinz-c-—— 216 


stratigraphy and structure of. 210-216 


НЫ. 


лоф. 


INDEX. 817 


Page. 
Ei Paso € Southwestern Railroad 


Co., wells bored by, in 

New Мехїсо. 227-229, 232-234 
Empire Gas € Fuel Co., log of well 

of, in Jefferson County, 


Og ee 288—289 

Engle, N. Mex., materials penetrated 
at and пеаг--------- 232 

Estancia Valley, N. Mex., geology 
ойлан a 2 206-207 

Esterito dome, N. Mex., description 
Past ee ee 195-196 
record of boring in _________ 198-199 

he 

Fairview, N. Mex., geologic features 
БОСОО 22822652. 268—269 
Farmington, N. Mex., record of deep i 
ЗҮСНЭ C Ya, i e 249-25 

Farmington Oil & Gas Co., record of 
well bored by------ 249—250 
Path; AER; work OLE 2222. 2 = 110 

Flora Vista, N. Mex. formations 
penetrated near....-. 251 

Florida Mountains, N. Mex., fea- 
TUTOS Of <= == t. 270 

Florida. Plains, N. Mex., features 
Di een 270, 272 


Fort Berthold Indian , Reservation, 
N. Dak., drainage of.. 112—118 
field work im-_-___- 109-110, 110-111 
lignite in; beds of-..-—----.. 128-129 
beds of, plates showing. 112, 142 

seetions of, plates 
showing- 132, 144, 154, 172 
distribution of. 126—127, 129—172 


апал буо === 2-2 125—126 

utilization of 127-128 

valuerol-aisss-- 2-2 119,195 
тий ун с кк + иын 109 
map of northern part of____In pocket 
map of southern part of____In pocket 
map of southwestern part of_In pocket 
physiography of... 111-113 
rolling upland in, plate show- 

ЖАР 2 y e 153 
settlement and industry in... 113 
stratigraphic sections in, plate 

Showings x, =. 128 
stratigraphy of___ -- 113-117 
structure of. 117-119 


Fort Union formation, bare buttes 
of, on Hans Creek, N. 


Dak., plate showing.- 140 

bluffs of, in North Dakota, 
plate showing --____- 153 
features of, in North Dakota___ 5,6, 
8, 10-11 

fossil log and stump in, plates 
BShDowIDEg.-— I 152 

log concretions in, plate show- 
Jug e lc... 140 


nature of, in the Fort Berthold 
Indian Reservation, N. 
Dak-c————.-- 114—117 

origin Of .-,-,в сандал memo 118-119 


Fortuna Oil Co., analysis of oil pro- с 
ПИ ай у се гаг 74 
dog DE WEIL 02255225: Ree ene 80-82 

Fortuna oil sand, features of, in the 
Cement. oil field, Okla_ 72 

Fossils, occurrence of, in New 
M&ico-_--__- 180, 181, 182 

occurrence of, in Fort Berthold 

Indian, Reservation, N. 
DARA 116 

Fruitland, N. Mex., record of deep 
well north of------ 250-251 

G. 

Gallup, N. Mex., record of city 
artesian well at____ 260-261 
record of well southwest of... 262 

Gallup-Zuni Basin, N. Mex., records 
of borings in------- 260—262 
stratigraphy Ofion- entan 259 
structure Of--_---- 257-258, 259-260 
Gardner, J. R., acknowledgment to-- 196 

Gibson, N. Mex., formations pene- 
trated 21-----55-42-2 262 


Girty, б. H., fossils determined by- 180, 181 
Glaciation, effects of, in the Fort 
Berthold Indian Reser- 


vation, №. Dak__----~ 114 
Gladstone Oil Co., analysis of oil 
produced by ----..==~ 75 
logoi well Ойг: unc 83—84 
Glorieta Mesa, near La Cuesta, N. 
Mex., sandstone of, 
plate showing-------- 188 
Biruebureof.— Rees ee > 202 
Goldman, М, I., acknowledgement to- 42 
Goodridge, Utah, oil wells at----- 246-247 
Goodsight Mountains, N. Mex., fea- 
11:04: То БЕРЕСЕ tots 272 
Gordon; С. IL, cited. =-s iia 268, 285 
Grafton, Utah, locality favorable for 
drilling пеаг------- 106-107 
Greer formation. See Cyril gypsum 
member, 
Guadalupe County, N. Mex., record 
of boring IN Brad 204-205 
Guam, N. Mex., record of boring аё_- 257 
Gypsy Oil Co., record of hole bored 
Deets cater эсту = 198-199 
H. 
Hager, Lee, eited--------------- 291—292 


Hancock, Eugene T., The New Salem 
lignite field, Morton 
County, N. Daki 1-39 
Hans Creek, N. Dak., sage-brush 
flat of, plate showing- 153 
Harrisburg dome, Utah, descrip- 


tion oE SEE 99—101, 107 

Section. of. 29857: L2 ые 92 

Heald, К. C., acknowledgment to_-- 42 

ditedurs2 Seo SEMIS 56 
Heart River, N. Dak., valley of, 

plate showing-------- 6 


818 


Page. 
Herald, Frank A., work of___----- 110 
Herald, Frank A., Bauer, Clyde Max., 
and, Lignite in the 
western part of the 
Fort Berthold Indian 
Reservation south of 
Missouri River, N. 
dE. Se aaa 109-172 
Hurricane fault scarp, Utah, sec- 
PROT SOL ee ee ae 91 
E 
Inscription Rock, N. Mex, plate 
Bhowilnguz--comst-2s- 188 
J. 
Jefferson County, Okla. southern 
part, earlier geologic 
WORK ID 277-278 
Southern part, field work in... 218 
geography of special area 
Inn Er 277 
Grogan anticline in__--- 299, 301 
prospecting == oa 300-302 
JU RedqeBeds 11202225 58088 278-279 
Red Creek anticline in_--- 209, 
801, 302 
kand “dunes песие: zo 285 


Seay anticline in... 299, 301-302 
stratigraphy. of---.---- 278-279 
structural features in... 297-300 


map showing -------- 284 
Tertiary residual deposits 

Ч 2 гез асыш 284-285 
Trinity sand in..- -- 283-284 
unexposed rocks in -- 285-297 


wells in, logs of----.--- 286-297 
Wichita formation in... 279-283 

Jones, B. B., well, Jefferson County, 
Okla., log of_------ 286-287 

Jornada del Muerto, N. Mex., geo- 
logic features of... 229-230 


geologid map Ol oa 230 
Structure: tof dese > 230, 231-232 

Joyita Hills, N. Mex., geologic feat- 
WES. OLS LE ze IM» 239-240 


K. 


Keeche dome, Okla., description of. 68-65 
Keeche Hills, Okla., origin and form 


Keeche Oil & Gas Co., log of well of. 82-83 


Kenzin siding, N. Mex., record of 
deep well at---_----- 234 

“ Kingman dome,” Utah, description 
(оо i esr bs 103 
Kiowa area, Okla., structure of____ 68-69 
structure of, map showing---In pocket. 
TOPOSLTAPHY- Ор sir nm ec cm 43 


Klondike Hills, ЇЧ. Mex., features of. 278 
Knowlton, F. H., acknowledgment to 110 
fossils determined by---- 6, 7, 11, 116 


L. 
Page. 
Lacasa area, Tex., Adams anticline 
¡NR IEEE 310-311 
Atkins anticline іп = 311-312 
Bunger limestone in---------- 808 
sas.wellöine 2.2002. л 310, 312 


geography and mapping of... 303-304 


Gonzales dome in.... ess 311 
Gonzales limestone in... 307-308 
Home Creek limestone in - 306-307 
Hagaman terrace in__-------- 309 


oil wells in 
Ranger limestone in. 
stratigraphy of. 
structure of. 


map: SHOWIN Re cec 308 
Veale anticline Шш....------ 809-310 
wells and borings in and 
Ned ono A 313-314 
plate showing records of_- 314 
Laguna, N. Mex., materials pene- 
trated near 50 sz 265 
La Jara Peak, N. Mex., boring east 
onis л... ss 266 
Lake Valley, N. Mex., geologic feat- 
ures north of______ 268-269 
Lance formation, features of, in 
North Dakota=2-=== 5, 6, 7,9 
Landslides on Missouri River, N. 
Dak., features of_____ 162- 
163, 166 
La Plata group, nature and dis- 
tribution of, in New 
Mexicos ATAR 184 
Lee, W. T., cited 191 
Lemitar Mountains, N. Mex., geo- 
logic features of____ 240-241 
Lenark, N. Mex., record of deep well 
at e ha ne ene 233 
Lignite, analyses of_----- 17-20, 120-122 
burning'of'beds/oif---————— — T И 
heating power of_____------ 123-124 
importance of, in North Da- 
A, A 109 


in Fort Berthold Indian Reser- 
vation, N. Dak., nature 
and distribution of.. 119-172 


in New Salem field, N. Dak., na- 


ture and occurrence 

Mio Tucacas tes 12-39 
sections showing features 

О Set, ы 14 


Lincoln, №. Мех., anticline west of.. 209-210 
Lincoln County, N. Mex., basin in_- 209 
Little Hatchet Mountains, N. Mex., 
features of-a 274-275 
Little Missouri River, “ breaks” of, 
near Hans Creek, N. 


Dak., plate showing--- 112 
features of, in Fort Berthold 
Indian Reservation, N, 
amo 112-118 


INDEX. 319 
Page. Page. 
Log, fossil, standing in the Fort Negra, N. Mex., formations pene- 
Union formation, N. ated Mati nen 205 
Dak., plate showing__ 152 | New Mexico, conditions favorable 
Lordsburg, N. Mex., materials pene- and unfavorable to oil 
trated mear 225 es 275 is УБЫР 173-175 
Lucy, N. Mex., formations penetrated central eastern, records of bor- 
GCS Fore La tr Aa 205 ings nó 22 22 197-200 
М. stratigraphy 01.-----....- 195 
5 Structure of. Е3СЕ 194, 195-197 
McGee boring, Quay County, N. Mex., Colfax County, dome in_----- 189-190 
ЦОРЛӨЛ que нү 199-200 east-central plateau region, 
McKinley Oil & Drilling Co., log of records of borings in 203-205 
Wellur Of Ait Sates 84-85 stratleraphy off el 201-202 
Magdalena group, base of, plate structure of. 202 
showing Ss BE 2225 236 Luna County, ridges in north- 
nature and distribution of, in west corner of. 
N. Mex__-__-_2__/- 179-180 ТОВ, ee ee 
upturned beds of, plate show- northeastern, dome in... 
ing Ar «Т; AS 236 formations, Mones 
Malpais siding, N. Mex., materials records of borings іп____ 192-194 
penetrated at-------- 234 stratigraphy of- e-n- 190-192 
Mancos shale, features of, in New RITHCLUTG OT Rd ШОЛА 192 
Mexicüxstali.- Sese. 185 northwestern, formations in. 177-178 


Manzano group, nature and distribu- 
tion of, in New Mex- 

Io APEE ia ETIE Ees 181-182 

Manzano Mountains, N. Mex., 

logie. map” obio. 2 

struédture"of-clc cc. EEE 217—218 
Marion Oil & Gas Co., log of well of, 
in Jefferson County, 

ORIg sec cat 290—291 


Matson, С. C., acknowledgment to-. 196, 
198 
Mesa del Yeso, N. Mex., plate show- 
inge 237 
Mesaverde group, subdivisions and 
distribution of, in New 
Mexico #322 ашы... 185-186 
Missouri River, features of, in Fort 
Berthold Indian Reser- 
vation, N. D8EJ.....- 112 
from upper margin of the bad- 
lands, in North Dakota, 
plate showing--_----- 114 
Moccasin Creek, N. Dak., valley of, 
plate showing_------- 114 
Mohave County, Ariz., possibilities 
foi INSEL ern 104-105 
Moore, Raymond C., work of------- 3 
Morrison formation, nature and dis- 
tribution of, in New 
Мейсо эк = шше 184—185 
Mount Riley siding, N. Mex., ma- 
terials penetrated at-- 233 
N. 
Nacimiento uplift, N. Mex., strati- 
graphy 0f-5-.---.—-— 241 
SEFUGBEREN ofc... cl 241, 242 
Navajo Church, N. Mex., sandstones 
at, plate showing... 189 
Navajo sandstone, at Atarque, N. 
Mex., plate showing... 196 
in New Mexico, nature and dis- 
tribution! of --------— 184 


older Paleozoic rocks in, com- 

plete exposure of---- 179 
sedimentary rocks in, general 

succession of..----- 175-179 
southern, formations in _____ 178-179 
southwestern, geologic features 

тр as ao 269-275 
Union County, dome in___-__ 189-190 
west-central volcanic area, geo- 

logic features of_---- 267 


New Salem lignite field, N. Dak., 
SCCONS TO = Бааша ы 4 


early explorations near. = 3-4 
field work on___ ен т 
geography of... ES 4-5 
БӨОТОРУ: Oe saat 1 ASE EEE 5-12 
map showing =... 38 

lignite in, chemical properties 
oy ren 15-17, 20, 21 
EXPOSUTOS Of:c-c een 25-89 
heating value of ________- 21-23 
Ai сук ee үнд 28—25 
origin and distribution of. 12-14 
physical properties of_____ 14-15 
LOCRTIONGOL, Sr au en 1,2 
1 0үУ115:5110::2::22 28022722 28, 81, 84, 86, 37 

upland in vicinity of, plate 
Showing аа 6 

Noria, N. Mex., materials pene- 
trated а= 232-233 

North Chaves siding, N. Mex,, record 
Of WEI At Sean 255—257 


North Garcia siding, N. Mex., ma- 
terials penetrated at_ 264—265 


o) 


Office of Indian Affairs, cooperation 
Dino es 42 


Oil. See Petroleum. 
Oklahoma, geologic map of, showing 
oil and gas fields__--- 42 
index map 0-22 nn. 278 


Page. 

Orchard Park, N. Mex., formations 
penetrated преат______ 216 

Orogrande, N. Mex., materials pene- 
tratedyat=5= 22-2222 228 

Oscura anticline, N. Mex., structural 
features о тсн 239 

Oscuro, N. Mex,, materials pene- 
Trated алаг t.c 228 

Р 

БЕГЕН, И WOLE OS ware 110 

Pastura, N. Mex., rocks penetrated 
» by welat-—-———— 199 

Pecos River valley in Chaves and 

Eddy counties, N. Mex., 
GUIAR cxt 211-212 
records of borings in-------- 212-216 
gündtleruphy Of 7-2 2222 > 210-211 
A e сеш en 211 

Pedernal Siding, М. Mex., forma- 

tions penetrated at... 205 

Peloncillo Mountains, М. Mex., fea- 
UNE Ba) etre LEE 275 

Petroleum, accumulation of, relation 
of structure 10------- 61-62 


formations likely or unlikely to 
contain, in New Mex- 
CO mico hc a es 187-189 
occurrence of, in the Pecos 
River valley, N. Mex_ 211-212 


Picacho, N. Mex., dome near_-_____ 209 
formations penetrated by boring 
MA es o EP 210 
¡Plerca ОТН, work 01:52:35 —-: 110 
Pilot Knob, N. Mex., plate showing. 228 
Pintada Canyon, N. Mex., dome in__ 197 
Plains of San Agustin, N. Mex., geo- 
logic features of--...- 268 
wellszporedeine ЗЕЕ 268 
Platt well, near Dayton, N. Mex., 
EIS THROM) pe ааа 211 


Plummer, Frederick B., cited 
Prairie Spring anticline, N. Mex., 
structural features of... 238 
Producers Oil Co., log of well of, 
near Petrolia, Тех.. 292—294 
Prosperity oil sand, features of, in 
the Cement oil field, 
lt и 72 
Pueblo Bonito School, McKinley 
County, N. Mex., mate- 
rials penetrated near__ 251 
Purgatoire River,. south fork of, in 
N. Mex., geologic sec- 


LION ода ee 191 
Pyramid Mountains, N. Mex., fea- 
A ASS 275 
Pyramid Rock, N. Mex., plate show- 
TID coo e ps 254 
Q. 


Quaternary deposits, nature and dis- 
tribution of, in New 
Mexicoc-- s 


INDEX. 


Page. 

Quemado, N. Mex., boring northeast 
Qf yee so = A 267 

R. М 

Raton coal field, №. Mex., formations 
present пел хз. 191—192 
likelihood of oil and gas in--.-- 192 

“Red Beds,” distance of oil sands 

below, in Texas and 
ӨК!Яно 8212-2255 295-296 
improbability of oil in______-- 187—188 
originzofe cr» cc д Ан ны 58 

Permian, nature and distribu- 

tion of, in New Mex- 
1c0-L--—madezope. 2 181-182 

Triassic, nature of, in New 
Mexico ===... 182-183 

Reeside, John B., jr., acknowledg- 
monis 10-2 #2 250, 251 


Bassler, Harvey, and, Oil pros- 
pects im Washington 

County, Otane ee 87—107 
Reeves, Frank, Geology of the Ce- 
ment oil field, Caddo 

County, Оа =.= 41-85 
Rio Grande valley, in central New 
Mexico, geologic fea- 


tures: ok. 220-221 

in northern New Mexico, for- 
mations less li 217 

in southern New Mexico, ma- 
terials penetrated in_- 232- 
234 


‚ Rio Puerco station, N. Mex., ma- 


terials penetrated at. 264 
Rio Salado valley, N. Mex., map 

showing structure of. 266 
Robinson, Heath M., Geologie struc- 

ture and oil and gas 

prospects of a part of 

Jefferson C ou n t y, 


ORI e а з 271—802 
Rocky Mountains, prolongation of, 
in New Mexico ____-- 202 


structure of, in New Mexico- 200-201 
Ross, Clarence 5., The Lacasa area, 
Ranger district, north- 
central Texas_----- 303-314 
Roswell, N. Mex., records of borings 
Лей A 212-215 
Roundy, Р. V., acknowledgment to__ 42 
сей а x= ee лг. 293 
Ryan, Jefferson County, Okla., anti- 
celine east ¿Of---===co- 299- 
300, 301, 302 
Ryan City Oil Co., 108 of well of, 
in Jefferson County, 


Sacramento Cuesta, N. Mex., forma- 
tions penetrated by 


stratigrapny Ole Berner 207-208 
STRUCLUFENOL 2 хс е =” 


INDEX. 321 
Page. l'age. 
Sacramento Mountains, N. Mex, Steiger, George, analyses by... 74 
west front of, plate Stinchecum, С. V., acknowledgment 
ННВОУЛНЕ 2251 ...-222:52 197 НӨ АН 2o EL. olx 42 
Sage-brush flat of Hans Creek, N. Strauss, N. Mex., materials pene- 
Dak., plate showing... 153 trated Sat se HEHE 232 
St. George, Utah, anticlines near_ 108—104 | Stump, fossil, in the Fort Union for- 
composite section for region near 92—98 mation, plate showing- 152 
San Agustin plains, N. Mex., geo- Suwanee, N. Mex., materials pene- 
logic features. of 268 trated! nearc--. 22 265 
wells-bewed-1in Е. 222225 268 | Swanker, Sidney, work of_-__--_-- 3 
San Andres Mountains, N. Mex., - 
geologic features of... 229 т, x 
Sandia Mountains, N. Mex., geo- 
logte map of-- 218 | Tannehill well, N. Mex., record of... 215 
Siructure-of2l RES SK 217-218 | Taylor coal basin, N. Mex., geologic 
west front of, plate showing... 218 features: "of-—--. 2... 238 
San Ignacio, N. Mex., dome near, Tertiary deposits, nature and distri- 
plate showing________ 197 bution of in New Mex- 
San Juan Basin, N. Mex, oil and loop саа FIRE - 186-187 
Bas ime... o 246—247 | Texas, north-central, Pennsylvanian 
records of borings in-------- 249-253 formations in -------- 285 
structure of_____~_ 245—246, 247-248 | Tijeras, N. Mex., anticline north of. 218 
San Juan Basin Oil & Gas Co., rec- Tinnie, N. Mex., dome near_-_------ 209 
.ords of deep wells Todilto formation, nature and distri- 
bored- pyi- эс 250-251 bution of in New Mex- 
San Luis Range, N. Mex., features AS EN DRE ES 184 
OR ax et IMs _ 275 | Tohachi, N. Mex., record of well 
Seay, Oscar, well No. 1, Jefferson southeast of_______ 252-253 
County, Okla., log of. 28Т- | Toltec Co., records of borings made 
288, 294 ¡APA 203-204, 212-213 
Seven Lakes, N. Mex., formations Tres Hermanas Mountains, N. Mex., 
penetrated near______ 251 Features festa 272 
Shea, Edward F., work o£___---_-- 41 | Tularosa Basin, N. Mex., geologie 
Sierra de los Pinos, N. Mex., geo- mapéiofc-ece cr СЕ 224 
logie map of-- - — 26. 218 materials penetrated in.....— 227-229 
structure of stratigraphy of. 223-226 
Sierra Lucero, N. Mex., sections structure of--2-— .— 223, 226-227 
across, plate showing. 262 
Sierrita Mesa, N. Mex., plate show- U. 
MI. nn Fendt 237 
Sims, N. Dak., syncline at_--______ 12 | United Oil Co., record of boring of, 
Smith's Mesa, «Utah, section of_____ 90-91 in Union County, N. 
Socorro County, N. Mex., geologic MX dE 193-194 
maps of parts of--_-_ 284, 262 
eastern part, structure of____ 234—241 Vo 
north-central part, strátigraphy 
Oo senos 265-266 | Valencia County, N. Mex., geologic 
Structure DEL 265, 266 map of part об 262 
Socorro Mountains, N. Mex., geo- east-central part, records of bor- 
logic features of... 240-241 AE 264-265 
Southern Pacific Co., records of wells stratigraphy of----__-- 263, 264 
т: bored by 2224 232-234 Structute О 223220222 262, 264 
Southspring Ranch & Cattle Co., Valle del Ojo de la Parida, N. Mex., 
record of boring by-- 214-215 features. 0f-—.———.——— 237-238 
Springs in Fort Berthold Indian Res- Valle Grande area, N. Mex., features. 
ervation, N. Dak., fea- AS eS 245 
Duros сз не АНЕ 113,131 | Victorio Mountains, N. Mex., fea- 
Squaw Creek, N. Dak., view on---- 161 tines, ОЁ- a 54322336 273 
Staked Plains region in N. Mex., Virgin anticline, Utah, description 
Boring ink se eases ee 216 Of ete A ЕНЕ 99-103 
Format oun лазы ЖЛ se 216 | Virgin City, Utah, localities favor- 
Stanton, T. W., acknowledgment to- 110 able for drilling near_ 106 
fossils determined Юу-... 6, 7, 10, 116 oi wellSenemm---.-—-— ше 93-95, 96 
State wells, Torrance County, N. Virgin River, section in narrows of, 
Mex., records 01.------ 204 Аз1й---- 55 TERS 92-93 


Ww. 

Page. 

Washington County, Utah, difficul- 
ties of drilling in---- 106 
geology dofine се PSE ee a 89-93 
gas in 95 
ground water Ш..----------- 105 
industry and settlements in... 87-88 
location and geography of_--- 87 

oil in, commercial production 
ole Ss 105-106 
source of_-_ 95, 96-97, 98 
oil prospects- ine -- en 93-98 
prospecting for oil in___ 88, 97, 98-99 
AEPUCHINe Ine ee 0 m ees 93 

Washington dome, Utah, descrip- 
Шолой саз к эмн жу 101—102 

favorable locality for drilling 
Ond eee zo Le 107 

Water, force compelling upward 
movement of_-------- 56 
Wells, В. C., acknowledgment to_--- 42 
White, Bruce, work 0Ё-..--------- 41 
White, David, acknowledgment to-- 42 
fossils determined by--------- 180 


Whitehorse sandstone member of 
the Woodward forma- 
tion, cross-bedding in, 


INDEX. 


Fage. 

Whitehorse, cross-bedding in, plate 
showinge aep 60 

erosion features of, plates 
glowing == as 48, 49 

sandstone member of the Wood- 

ward formation, fea- 
tures of... - 51-56 
types or Pepe He 52-54 
Wichita Mountains, development of_ 45 
Winchester, Dean E., eited_--__ 265, 268 
Williams, Delbert, work of___----- 3 

Wingate sandstone, at Rito, N. 
Mex., plate showing-- 188 

nature and distribution of, in 
New Mexico u. 184 

Woodruff, E. G., acknowledgment 
Ni AAA 110 

Woodward formation. See White- 

horse sandstone mem- 

ber. 
Z. 

Zuni Mountains, N. Мех,, records of 
bonnes ine 254-257 
stratigraphy of 254 
SHEUCHULO OLE ——— 253 


vm 


\ 


—ÁÁ— PA, pe 4 


